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METHOD OF OPERATION 
SCHEMATIC 

For — Automatic Routine Test of Final Selectors — - Automatic Routine 
Selector Test Frame — Power Driven Machine Switching System. 


Under Detailed Description add the following to paragraph 

60. 

In figure 2 are shown two alarm circuits, one a busy time 
alarm and the other a trouble time alarm. The busy time alarm is ar- 
ranged to cover the movement of the test circuit from the time of 
pressing the start key until the final selector to be tested has been 
found free and seized by the test circuit. The trouble time alarm 
is arranged to cover each single test from the time the final selector 
is seized until the R-4 sv/itch advances beyond position 18. "A” wiring 

is used when the time period for a single test is to be as short as 
possible and "B" wiring is used when it is desired to have the time 
period of longer duration. 

Under Circuit Requirements change the designation for the 
B36 relay from (10) to (TL) and for the E428 relay from (Z) to (ZC). 

Under the E528 relay add the designation (TP.) and under 
the E596 relay add the designations (TA), (TBL) and (BY). 

Add the requirements for the E1530 relay (VT) and (TBL-l) the 
requirements of which are as follows 

CIRCUIT REQUIREMENTS 

THE READJUST REQUIREMENTS- SHOWN BELOW ARE FOR MAINTENANCE USE ONLY 

OPERATE NON-OPERATE RELEASE 

E1530 Readj. .010 amp. Readj. .0066 amp. 

(TBL-l) Test .016 amp. Test .0062 amp, 

(VT)- 


ENG. — JLS-VL 


CHK'D. — WCD-CTJP. 


APPROVED - J.L. DOW, G.M.I 


/y?r- 
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METHOD OF OPERATION 

..y. ; TEST CIRCUIT 



for Automatic Routine Test of Final Selectors - Automatic Routine Selector Test 
Frame *■* Full Mechanical Power Driven' System. 


In paragraph 51, the second sentence shall be replaced by the following* 

"When the brush assembly of the 1-A switch rests upon terminal 21, the 
4CA relay operates through its primary winding. The ACA relay operated; (a) 
locica up under control of the CON relay, and (b) operates the TRA relay,’* 

The circuit requirements for the E573 and E652 relays shall be omitted, 
and the circuit requirements for the E1530, B1230 and 33703 relays shall be added. 


C IR QUIT REQUIRE? ENTS 



THE RE ADJUST REOUIRBMF 

UTS SHOWN BELOW A3B FOR MAH 

fTBNANCE USB ONLY 

tv . 

OPERATE 


UON-QPLRATB . 


release 

E703 

(ACA) 

Inner 

Wdg, 

Test requirement of 
of outer winding, 
Readj. .016 amp. 

Test .020 amp. 

inner winding i3 proportional to test 

Readj. 

■. -Test. 

requirement 

o 002 amp# 
uOOl amp. 

Outer’ Wdg. Readj, ,018' amp. 

Test ,02 3- amp. 





E1230 

{cm) 

" Readj, .016 amp. 

Test .019 amp. 

Readj. 

Test 

« 009 amp. 
,0085 amp. 



E1530 
(V T) 

Readj. ,010 amp. 
Test ,016 amp. 

Readj. 

Test 

.0066 amp. 
.0062 amp. 




Tne circuit requirements for the 
as shown;- 

following relays have been changed 


•f 

MECH m I C AL HE OH IREMENT8 



207 -A 
(3TP) 

(a) tfnope rated air gap shall be 

(b) Contact, separation shall be 

.033" + .001". 
minimum .004", 

max urn *005”* 



ELECTRIC AL' REQUIREMENTS 1 




Special requirements to . insure fast operation* 
Readj, .0105 amp. Readj, ,0095 amp. 

Test ,011 amp. Test ,009 amp. 
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CIRCUIT HBQUIEBMBSrn S 

THE HE ADJUST RE&UIHB3LE?TT3 SHOW BELOW ARC BOR HAPTTBF MCE USE QULY 

HSCHAUXCAL HBQPIREI.BHTS 

209-B (a) Armature gap- .,015" _♦ „002". 

Prime (b) Contact gap - min. .004**, .max. .007'*. 

counting (c) .The retractile spring tension shall be adjusted by bending the 
relays stationary lug on the relay frame- -and not by bending the. lug 

(1» to 9*)- on the armature. In malting this adjustment, the stationary lug 

shall not be bent to an angle greater than 45 degrees from the. 
verti cal. 

• ETECTRIOAL REQUIREMENTS 

OPEH ATE ... j\T0N~0PBRATB RELEASE 

Special requirements to insure fast operation. 

Bead j-. ' .015 amp* 'Readj. .014 amp. 

Test .016 amp. Test .013 amp. > 

. ME CH fllC AL RE QUIRBMEIT T3 


20S-0 (a) Armature’ gap ..015" ± ,00 2" 

(BOV arid (b) Contact gap - min, .004", max. ,007'*. 

BO* ) (c) The retractile spring tension shall be adjusted by bending the 

stationary lug on the relay frame and not by bending the lug on 
the armature. In malting this adjustment, the stationary lug 
snail not be bent to an angle greater than 45 degrees from the 
vertical. 


ELECTRICAL RE PIT IUBUKTT T3 


Special requirements to 
Through relay binding. 
Readj, .012 amp4 
Through parallel com- 
bination . 

Readj. ,024 amp. 

Test .025 amp. 


insure fast operation. 
Through . re lay winding, 
Readj, .011 amp. 
Through parallel com- 
bination. ' 

Readj. ,022 amp. 

Test .021 amp. 


MECHANICAL HEQUIHEMDFT3 


203-G (a) Armature, gap ,015" «002". 

count ing (b) Contact gap - min. ^004", max. ,007", 

relays ( c ) The retractile spring tension shall be adjusted by bending the 

(1 to 9 and ■ the stationary lug. on the relay frame and not by bending the lug 
30) on the armature. In malting this adjustment, the stationary lug 

shall not be bent to an angle greater than 45 degrees from the 
vertical. 


- 


D 
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OIRQUIT HBCUIBEMEWTS 


% 


THE READJUST HRUn IREMEHS3 SHOW BELOW MB FOR MAIN TEH mC& USE ONLY 
OPERATE HO M-OPEH ATE KEIE A3B 

ELECTRICAL R EQUIREMENTS 


203-G 

Special 

requirements 

{ Cont »d ) 

Readj. 

.015 amp. 

Test 

.016 amp. 

E547 

Special 

requirements 

(TI) 

Readj. 

.048 amp. 

Outer Wdg. 

Test 

.051 amp. 

(400 ohms) 

Inner Wdg. 

Test 

.016 amp. 

(POO ohm3) 

Ell 92 

Special 

requirements 

(R3-1) 

Readj. 

.054 amp. 

Outer Wdg. 

Te3t 

.063 amp. 

(LOO ohms) 

Inner Wdg. 

Through 

parallel 

(000 ohms) 

combination. 

Test 

.045 amp. 

El 194 

Special 

f £> qi7 \ t 3 

(TP ) 

Readj. 

.024 amp. 

Inner Wdg. 

Test 

.026 amp. 

(2000 o'nma) 

Outer Wdg. 

Test 

.027 amp. 


Read j. t 01d amp. 
Test .013 amp* 


Readj. .039 amp. 
Test .03V amp. 


Read j. .046 amp. 
Test .043 amp. 


Ee al j » .0 1 6 amp * 

Test .015 amp. 


(SCO ohms’ 




BlTG. — >WLK“BH. 

11 - 22 - 22 , 


CHK * D . — ~W AJ.»dW? « 


APPR07F.fi - 0. L. 3LUYTBR, G.M.L. 


I 
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METHOD - OF OPERATION 
TEST CIRCUIT . 

For Automatic Routine Test' of Final Selectors - Automatic Routine Selector Test 
Frame - Full Mechanical Power Driven System. 


GENERAL DESCRIPTION 


1. This circuit is' designed to test' automatically the final selector cir- 
cuits in a full mechanical office. The test of the final selector circuit con- 
sists in making a particular selection in the final multiple, thereby using all 
the Apparatus incorporated in the selector circuit and of returning the final 
selector and sequence switch to normal upon a successful conclusion of tne test. 
Since the test will not proceed in case of trouble in the test circuit itself or 
in the final selector circuit under test, the successful test of a final circuit 
is' used as an O.K. signal to advance the test to the next final selector circuits 
This circuit makes use of either local or inter-office incoming selectors, the 
elevators of which are controlled by the test circuit to obtain access to the 
various final circuits to be tested. When not being used for test purposes, the 
local incoming selectors are used in regular traffic. However, only, particular , 
circuits are used for testing purposes in the case of inter-office selectors. 

When used for test purposes, the incoming selector sequence switches do not move 
out of position 1, the elevators only being used. The movement of the elevator 
is controlled by the test circuit causing it to test the proper group of final 
circuits. The circuit is arranged to test only adjacent groups. of final selec- 
tor "circuits in an incoming bank. Prom one to four groups of final selectors on 
the same bank may be tested each time' the incoming elevator, is set up. When 
non-ad jacent groups of final selector circuits are to be tested, the incoming 
selector has to be sent up as many times as there are sets, of groups to be 
tested. The cross connection of the I switch together with the associated termi- 
nal strips, determine the number of times an elevator must be sent up to com- 
plete the test of all groups in a frame, 


2. The operation of two keys causes the circuit to automatically test 3,1 
final selector circuits, even if they are not arranged in adjacent groups. The. 
particular test that is made is dependent upon the posit ion of a sequence switch 
in the test circuit. The test circuit proceeds ‘from frame to frame as may be re- 
quired, The. circuit is arranged to permit an elevator to -pass over, intermediate 
overflow terminals and only be returned to normal when the final overflow termi- 
nals of a series of groups have been reached. Should the test circuit find tne 


articular incoming elevator, which it is to use, busy 
elevator is restored to normal before proceed" 


, it will wait until the 
In the case of 


is with the test. 


a busy final selector circuit, the test circuit holds up the test for a reason- 
able length of time,. until the selector is restored to normal. Should either <u 
the selector circuits not be restored to normal within a reasonable length of 
time a lamp lights and an alarm bell rings. These alarms may also be .operated 
in case of trouble arising in -either the test circuit or the final selector. Tne 
alarm operates also in case insufficient time is left after the busy final selec- 
tor has" been discharged to complete the routine test. Tne circuit is provided 
with registers which count the actual number of single tests made as .veil a* tne 
tiumtosr of multiple teots made# 
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3. The circuit is provided with special keys, which when operated cause 
the circuit to make an automatic test of a particular group or groups of final 
selectors, that is, any group or series of groups of final selector circuits 
in any frame may toe .chosen as well. 

Start Key (SP). 

4. The operation of this key and the PH A key, starts the automatic final 
test which continues until all final circuits have been -tested. If other keys 
are operated, the operation of this key starts the special test as determined 
by . the keys operated. Phe release- of the key at any time will stop the test* 

' Transfer Key (PR A) . • 

5. Phe transfer key is a two way type key. When normal the terminals of 
line 99 in the final frame are connected thru to the intercepting operator* 3 
position. Should 3 calling subscriber ' intentionally' on. accidentia! ly reach, the 
terminals of line 99 the call will be- routed tc .the; intercepting operator. When 
the key . is operated in one direction the- tojr-tiina.la-.of line 99 are connected to a 
jack box of the- final frame for manual testing, .-.When:. the key is operated in. the 
opposite direction the terminals of line 99 arc connected back into the test 
circuit for automatic testing. 

Return to normal key (RR). 

6» Phe operation of this key causes the Incoming selector switches (i-A, 
1-B,' etc. ) to return to normal, but it is; not effective unless the SP key has 
been restored to normal and the test advanced- 'to- appoint .where the circuit., under 
test will not be left unguarded. 

Control advance key (OA)v - ' 

7. Phi 3 key is operated when either the test circuit fails to complete a 
cycle due to a fault-in itself, or in the circuit under test. The operation 
of the key advances the control circuit, tout the ■circuit does not resume the 
test .until the key is- restored to normal; When- .the-, key is restored* the. cir- 
cuit ; v;i, 11 advance to the next' test f if the repeat key - I s not .operated, Phe key 
should , ; fiot be restored when'a final Circuit 'is to he mans busy until the final 
has actually been made busy. Iii the case of a . repeat test this key should hot 
be restored until the filial ' circuit under test has .beep restored to normal. 

Repeat key (HEP). ; 

,8. Phe Operation of the repeat key' causes the, test circuit to repeat on the 
...final circuit under test- until the key Is released. A. single repeat test is 
made by momentarily Operating -the- key & -. • • 

Automatic pass-toy key (APB). 


all 


9. Phe operation of this key 
terminals that are busy. 


causes the „cet circuit to automatically 


; a S 3 
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Manual Pass-by key (MPB), 

10# The operation of this key f. steps . the • incoming elevator from a busy 
final terminal to the next terminal which may or may not be busy. The test 
does not proceed until .the key is restored to normal. 

End of cycle key (EG) 

11, The operation of this key at the end cf one completed cycle causes 
the test circuit to start another cycle of tests. 

Particular circuit key (PC), 

12, . The operation of this key in combination with other, keys enumerated 

below, causes the .apparatus to make .a test upon a particular group or groups 
of final. circuits. The actual test does not proceed until the release of the 
key. . ■ > 

Multi-test key, (M3?), 

13 , The operation, of this. key causes seven different tests to be made on 
each final circuit. When normal, only one test is made on each final circuit. 
The one test which is made depends upon the position of a. sequence switch in 
the test circuit. This switch is .set. manually to the position of the desired 
test when the MT key is normal. 


I4 a For testing a particular group or groups of final circuits this cir- 
cuit is provided with units keys (0 to S inclusive:) A tens (T) key, which 
adds ten to the particular U key, depressed; one or more twenty . (TWA } TW3,TW0 ) 
keys, each of which controls' a particular incoming selective switch; group 
number (SI) keys (0. to 3 inclusive } to drive the incoming elevator to the par- 
ticular group to bo tested; and overflow count (00) keys (0 oO 3 inclusive ) 
which determine the number of overflow terminals to be passed before the 
selector is restored .to. normal. • 


15a As mentioned under paragraph 13, the type of test made on the final 

selector depends upon the position ..of the B.-3 sequence switch in the test cir- 
cuit, .The following table shows the position of this sequence switch for any 
particular type of test together .with the number and the final frame to which 
the final selector is driven. 


Position of R-3 
Sequence Switch 


HumSerto which 
Final is Directed 


Conditions imposed 
on line. 



1 

3. 

5 


7 


9 


99 
99 
• 99 

97 ' 

97 


Individual line idle 
« H busy 

p.B.X. Line idle (first of 

group) 

Hunt idle PBX line (last' 
cf group) 

Hunt busy PBX •• (last 

of group) 
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Position of R-3 

Number to which 

Conditions imposed 

Sequence Switch 

Final is Directed 

online. 

11 

97 

•Hunt idle PBX, line.. ( intpr- 

13 

99 ■ • 

.... 'mediate 

'No test ., feature" ' test. " 

DETAILED DESCRIPTION 

S * ; •*'* i. ’* \\'"i / ' ; . 

Routine Test. 




15, An automatic test is started upon all final selector circuits with the 
operation of the 3T and TRA relay. The ST key operated, closes a .circuit from 
ground through the ^contacts of the key, upper contacts of cam 0 on connector 1, 
and 'upper contact's of all 0 cams of the other connectors ( if all. connectors are 
normal j “to "battery through the winding of the ST relay which operates. . The ST. 
relay operated, hold to ground over the same circuit and closes a circuit from 
ground through the make contact of the TRA key 9 make contact of the ST relay, 
break contact of the EG key, normal contacts of the "TW" keys, IT terminal and 
brush 1 of the 1-.A1 switch, break contact of the TRA relay, to battery through 
the break contact and v»d adings of the, 200 -M {?.-*} selector magnet, energising 
the magnet. Ground Is also connected through the- make contact of the ST relay 

to the winding of the T relay but the T relay doe's not operate at this time on 

account of ground .being connected to the other side of the winding -through brush 
1 of the 1-A1 switch. The energized selector magnet opens its operating circuit 
and releases, stepping the brush of the I-A switch to terminal 1«... If this termi- 
nal is wirfed for 'a final te3t, ground will not be connected to it and the T relay 

will operate ; in' a circuit from ground through the make contact of the TRA key, 

make contact of the 3T relay, lower contacts of the cam J, winding of the f re- 
lay, break contact of the TRA relay to battery through the contact .and 'winding 
of the 200-M (1-A) selector magnet. The selector magnet does not operate in 
series with the T relay on account of the high’ resistance. If terminal 1 of 
I- A- 1 switch is not wired for a test, ground is connected to that terminal, 
causing the associated 200 -M selector magnet, to energize and step the brush to 
the next terminal to which no ground is connected. The operation of the T re- 
lay, closes a circuit from ground through its make contact to battery through the 
winding of thfe CON relay, which; operates and locks to ground through its make 
contact and make contact of the ST key. The operation of the CON relay closes a 
circuit from ground through its make contact break contact of the EG key, brush 
and terminal 1 of the i-AG switch, cross connection of the terminal strip 5.,. over 
lead 1, lower contacts of cam P cf the last connector switch in the equipment of 
the circuit, lower 'inner contact of cam B (R-IA) to battery through the R-i A mag- 
net, advancing the switch to position 2, 

16«I, NOTE: Tftien more than one connector is required to test all the incoming 
selector circuits in an exchange, each succeeding connector cannot be moved out 
of normal until the ore-ceding connector used has been restored to its normal posi- 
tion. . For instance, if it is assumed that the second connector shown on the 
schematic is the last : bf a series of connector units, connector 1 can only be 
poved 'out of position 1 or 10, after the last connector is restored to position 1 


(32 pages] Page #!i. 
issue I - BT-EOi 158. 
July '23, 1921. 


or- 10. *he circuit for restoring the last connector, or any preceding con- 
nector to the one required for the test, is from.. ground through the make con- 
tact of the CON. relay, brush 6 and some terminal of an I switch, cross-con- 
nection of the associated terminal strip 6, lower inner and upper outer con- 
tacts of cam P of the last connector unit used, lower inner contact of the 
cam C of the connector, to battery through the R magnet of the connector, 
advancing the connector unit to position 1 or 10. If one of the connector 
units does not return to normal, the circuit ceases to function and operates 
the a ; larp. as hereinafter described. . 

mgY PESO! OF I ROOM IPG SELECTOR . . 

17. With the R-J.A switch in position 2, a circuit is closed from ground 
through the 400 ohm winding of the TI relay, upper outer and lower inner oon- 
t acts of cam K on the B-62 switch lower contacts of cam 8 (R-IA) cross con- 
nection of terminal strip 5, terminal 1 and brush of the I-A-5 switch, make 
contact of the m relay to battery through the 18-AJ resistance, operating the 
'I’l relay. T’he operation of the TI relay closes a circuit from ground through 
its make contact, lower outer contact of cam 0, to battery through tne R-2 
magnet, advancing the B-62 sequence switch to position 2. With the R-iA and 
R-2 switches in oosition 2, the incoming selector circuit assigned for te3t 
purposes is tested by the automatic test circuit to find whether it is busy on 
rout ins service. As long as the incoming selector circuit is busy, the TI re- 

lam is held operated over a circuit from battery through the make contact of the 
i relay! trusn 5 and terminal 1 of the I-A switch, cross connection of terminal 
strip 5, lead 1, lower contacts of cam R, (a) to ground tn, rough the breaK con- 
tact of the BIS relay and 400 ohm winding- of the TI relay (o) fo ground through 
the 900 ohm winding and make contact of the TI relay, lower contacts of cam J 
to ground in the incoming circuit over the TK-1 lead* When the incoming circuit 
becomes idle and the incoming selector returns to normal, ground is removed from 
the TK-1 lead and the BIS relay operates from battery on the roa<ce contact of 
the t rel*y to ground over the TY-1 lead through the Y commutator brush and 
segment in the incoming circuit, releasing the' TI^ relay. The funetiqA of th 
BIS relay is to hold the TI relay operated through its 400 ohm winding in c , 
ground is removed from the TK-1 lead due to the unguarded period on a local 
incoming selector circuit after it has been released by the district and before 
re ctor is ^stored to »r-i. The release of tho Tl^reiay onder thooo 
conditions would cause the test circuit to seise the selector before it is re 

stored* to normal, causing current to be applied to the UP magnet by t*e e* 

circuit at the same time current is applied to the DOWN magnet by tne^ 
selector circuit. The operat ing circuit of the TI relay through i 4vJ ° ' r 
winding is opened when the R-2 switch advances out of position 1-^/2. -he 
ease Vwn closes a circuit from 

Of cam p break contact of the TI relay, lower contacts of cam N ■ M . 

tiie "i-l’lead Holding the Incoming busy to other minting Incoming 3electo. , 
ZislllfseT, circuit from ground through its br-fc contest, u TO er outer: 


contact of cam 0, 
position 3* 


to battery through the R-2 magnet, advancing the. switch to. 
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SEEING ITTOGMING C ONERdL SWITCH 

18, .With the R-45 switch in f po sit ion 3,. a circuit is closed from ground 
through 'the inner contacts'; of cam E,- to battery through the break contact hnd 
winding of the 2od-L selector magnet and 44- A resistance. energizing the mag- : 
net. Phe operation of the magnet opens its energizing circuit, causing it to ‘ 
release and step the brushes of the IC switch to terminal 1 or other odd 
numbered terminals depending upon the cross connection of terminal strip 4, 

19, With the scheme of cross connection shown on the drawing and with 
the brushes | of the i-A switch' resting oh terminal 1, groups 0 to 3 .inclusive 
in the first frame are tested, Phe 200-L sfelector continues to step until the 
winding of the selector magnet is shunted by, ground over one. of the leads con- 
nected to bank 2 of the IC switch, As determined by- the proas connection of 
the I-A switch and terminal ‘strip 4, the 200-h selector magnet -is shunted when 
its brush assembly, rests on termihal : 1 <i Phis circuit, is from ground through 
the -normal- contact s Of ...the PC key, brush 4‘ -and terminal 1 of the. I-A switch, • 
cross connection of .terminal : strips, -over lead 4 to 'terminal 1 and brush 2 of 
the IC swit da, and inner contacts of cam 'Oi - to bat-tery through the 44-A re- 
sistance, Phe. position oi the 1C Switch dot ermines; the number of overflow 
terminals the incoming elevator must pass by before it is restored to normal. 
With . the setting Just made, the incoming elevator returns to normal vfe'en the 
elevator brushes have., stepped to the 4th det of- overflow 'terminals, 

;• 20*.. Also with .the . R-2' - •witch ’in position 3,' a circuit is closed from 
ground through the upper inner contact of cam G to battery through the R3-2 
relay, which operates,.. (See 'paragraph 64 for. explanation of slow release 
feature),. Phe operation of the R3-2 relay closes a circuit operating the PF : 
relay through its 1000 ohm winding, and advances the R-2 switch to position 4' 
over circuit, from ground through the b'redk contact? of the 0 .* relay lower con- 
tacts of cam. Q on the.B-§2 switch/ make' contact : of the RS --2 relay,, lower con- 
tacts, of. cam D to battery through -the R-2 magnet i Phe PF relay .operated in 
turn operates the PF-1 relay over a circuit from ground through the armature 
and break contact of the Z relay, brush' 6 and terminal 1 of the IC switch ? 
make contact of the PF relay to battery through the winding of the PF relay, 

Phe. PE and,. PF-1 relays operated perforin' no:, useful function at this time, 

IMSCMI flO BR U S H '3E LECPIOF v; . .. . , 

21, Phe incoming brush selection is determined by the cross connection 
of terminal strip 2, With the scheme used in the schematic and with the’ I-A 
switch resting on terminal 1, the 0 brush on the first incoming elevator is 
selected. In position 4 of the R-2 -.'switch,, a circuit is closed from ground 
through the .upper outer contact of cam H (R-2) .lower outer contact of cam 
C (R-1A), to battery' thrcugh-the' R-l-A 'magnet,., advancing, the Switch to posi- 
tion 3. In position 3, connector 1 is connected through the cuttings of its 
cams to the incoming elevator which is held busy to ether hunting" incoming; 
selectors by ground through the break contact of the PG relay, and inner con- 
tacts of cam Q (R-IA) to the PK~1 lead. Also in position 3 a circuit is cloeed 
from ground through the break contact of the 0* relay, lower contacts of cam Q 
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*o *- n-p tvp r>5„p_ i' e 1 av . inner contacts of caia u on th© i.;62 

on B62, make contact of the Ho 2 . le ad TU „ 1# t0 battery through 

switch, lower contacts of c-m J (a I *1 4g , he incoming elevator moves 

the W ®snet in £•»“-«“ “ 'connect* « the 4 eo-uuta- 

u p under control of the JP mgn , 6- 00ntact3 of 0 am „ (R-I4I, outer 

tor "brush and segment* o onri tp^mina 1 1 of the 1-4 switch* cross con- 

contacts of cam F (R~U - Uo ^ lead 0 the n to battery through the winding 

nection of terminal strip 2, o » negating the 0 relay, The operation of 

of the 0 relay, and -nt ;ao s^f c m H operating JLJ O.^y ^ ^ Q , 

the 0 relay connects its winding i 3hl mted at this time by ground, 

but the 0 * relay doe- not operate s_i tact with an insulated segment 

When the brush on the incoming - ‘ d f one side of the 0' counting re- 

„ n the 4 commutator ^r. Eroun^io reeved »om™e ^ olroalt from 

lay, allowing it to operate. f 0 oont aot of cam 0 (B-2) to battery 

ground through its make ’ " Q switc]h t0 position 5. The operation of 

through the R-2 J ‘ dJ-1 lead, stopping the utv-drive of 

the O' relay disoonneao g^ouid f h #M #f position 4-1/4, 

the incoming selector. When tl SB opened at cam 3, releasing the 

the operating circuit for the 0 an- t J 4 the circuit oner the 

relays. When the R-2 switch aim inces out 0, th0 w magnet in 

IU-1 lead io opened at the upper «<>«“* "«" 0 n the areas contact of 

the incoming selector circuit from operating to gr - " 

the O' relay. With f ^ ^ V l^r contacts of cam I (Mil 
ground through the upper ou ' . mpip magnet in the incoming circuit, 

over the m-1 lead to battery through the wet^^ 6 , a circuit is 

energising the magneto Also with - . t f the 0 t relay* lower contacts of 

closed from S-nd through £*« "r ^“ts o? 'JL\ to battery 

ZXT, « iSnet advancing" the^ sv;i t ch to position S. 

T’wnoMT’Mtr GROUP SELE CT I QS faff ffbo^o. 3 

. tim cl a circuit is closed from ground 
22o With the R-2 switch in ? er contacts of cam Q, make con- 

through the break contact of the 0 « * lo , v3i . contacts of cam J (B-IAJ 

tact of the RS-2 relay, inner contacts of c m *_ associated incoming 

over the lead, to hattety through he dP m gne elevator 


circuit! movlng^the Zleotor up the B 
moves upward under control o f the UP magn , is conn ected over the TB-1 

commutator brush and segment in th _ contacts of can M (R-2) 

lead through the lower contacts of cam Lfr «PP switch, cross- 
normal contacts of the PC key brush 8 and the win ding of the 

connection of terminal strip 3, lead 0*^^ %y f e Q pelay< T he 0 relay oper- 
0 relay and contacts of cam ^ U~ i - ■ f t ^ e q* ralay 9 which does 

at ed^ connect e its winding in series X elevator mates con- 

not operate at this time, f\- 00 mmutator, ground is removod from one 

tact with an insulated seenen. o - 3te , Bl e o’ relay operated; (a)- opens 

side of the O' relay, aliening it to ^ selector circuit, stepping 

the circuit througii the Iff magnet in the in oming t0 position 7, 

the movement of the editor, '^^“^"aot of the O' relay, ncrual 

over a circuit from ground th. t0 cattery through the 

contact of the “® e ^»es out of posnion’e-l/d, the operating cir- 

cun”of tM 0 and“o * "relays ia opened at cam B. releasing the relays. 
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wry n? gim circuit ■•=--. ... . ; ; : ; , .. ... . . . g.. ... . 

J 23. -When the R-2 switch, advances, put of position 8, . the operating cir- 
cuits for 'the RS-2 and P relays: are opened, at cams G and J respectively, re- 
leasing the' relays, Phe- release of- the R3-2 relay , opens the. 'holding circuit 
th>6’ugh the' 1000 ohm winding of the. .pp .relay. When the- final selector; cir- 
cuit is busy, the PP relay is noj,v held, operated from battery through it's 800 
oh* winding, break contacts of the; APB- and. MPB keys, make contact of the PP 
relay, break contact of the CA hey, break, contacts of the i;KR.. and W relays, 
lower contacts of cam D (R- 1 4) . over the P3-1. lead to ground on the sleeve ter- 
minal of the busy f inal selector circuit, , With. the PP relay held operated, 
the pp-l relay is held operated .over a circuit from battery through the wind- 
ing of the ; PF-h relays .make contact of the ®P relay, terminal 1 and bru^h 5 
of the IC switch, -to ground through the break contact of the Z relay. If 
the f inal circuit is idle, or becomes .idle, the holding circuit for the PP 
relay is opened, releasing the, PP . relay,. , Phe JE-1 relay, is still held oper- 
ated from battery through its make contact to ground through the break contact 
Of the R3-3 relay and- upper outer- contact of. cam G,. The 'release of the PP re- 
lay operates the' 1 PR relay over a circuit from. ground. tb, rough the break contact 
of' the Z -relay, brush 5 and terminal. 1 of the IG. switch, break contact of the 
PP relay , make contact of the P£»l relay, b re ah contact oi the MPB hey-, to 
batterv through the winding: of the PR relay. Phe operation of the PR relay _ 
connects the PP-1 and PR-1 leads through its make, contacts to the test circuit, 
and closes a circuit from ground through its. make contact, outer contacts of 
cam P on the A-57 switch*: lover outer.. contact of cam B (R«4) to battery through 
the R-4 magnet, advancing- the switch , to position 2. Phe operation of the PR re- 
lay also closes a circuit from .ground in the, final, over the PR-1 lead, make • 
contact of the pr relay* -.Inner contacts cf cam I .(R-4) cuter contacts of cam L 
(V-3) to battery through the winding of the VP relay, operating the VP relay 
which closes the tip side cf the final to allow selection to proceed. Phe 
final circuit is held busy to other hunting incoming selectors by ground r ^ • 
through the upper outer 'contact of cam- E. (R-2) -break contact of the !*> re.i^y, 
break contact of the Oi key, break contacts of the P2R and IIP relays, and lower 
contacts of cam I) (R-IA) over the P3-1 lead. 


FT,.WAL BRU3F AELEOPIOF , 

- 24. In oosition 2 of the B-63 switch, the.. particular final brush which is- 

’designated .to ‘test the final multiple for an auxiliary test, circuit is se-ecte .. 
-mpe s'#" relay operates in a circuit from battery through a winding o* ' h L 
relay in the final Ci rcuit, over the PP-1 lead, lower contacts of cam P (R-l D 
• make contact of the PR relav, make contact of the. W relay, 18-BK re^iot nc , 
lower contacts of cam K, .break contact of the BO* relay, -winding of the uPP 
relay, to ground., 

-25. As. the final elevator moves upward, intermittent ground. is^connected 
through the A commit at or brush arid segment over the PP-1 lean, oucc^iv^y 
sho rt .ci pcu i t ir.g the £tt» relay, thus releasing and permitting «r°g^ tl0n 
until the proper group- has been; selected. Per teat pur:io 3e e, brueh 4 and 
- group 0 have been assigned requiring five and, ten pulse.^, r P , ■ ^ .# * .. 
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satisfy the render portion of the test circuit. With the R-4 switch in pdsi- 
Sill" o ci-cuU is Closed from ground through the inner contacts of cam B, 
t the 3TTP r^lav lower inner and upper outer contacts ot cam o* 

f . * 0 contact of the 4- counting relay, wiailWS of 

h'H counting relay, lower contacts of cam S, to cattery on cm 9, operating 
!! ! / „ ela ; mhe operation of the 4 counting relay connects its uixA- 

fog ,*n °e-lea »itl, {he {'"costing relay, «t«t onerates *« the t 
^; - 0£ ke' final selector makes contact with a grounded segment of the A. com- 

S?t 

Ss avsas l-sms-s & 

, of the a» relay* and break contact of the 3* counting relay, 

the A commutator trurh a^seht.-.^ t, n v. * f nuking relays operate 

pulses' Inspect iwely . 

flf th pulse, .mm the •»£ roiaf^ lock to 

;SuS JrS y” ,f tkrSS'^o- 

of the BO' relay opens the fundamental c rca.t, lh Alston A« > . t 

ment of the final selector. The operatioa 01 .he to re y o^ ^ 

from ground through its make contact, «« a, to b-«e . y Ilg relays 

aivinala. the switch tt !£>«« £, *\£3gP£ £2 “tip? *««*. 

^ okr-B. to battery through the 

I;~l- .rnugnot « 

F INAL S^EC TIOI 

26, in' position 4, tons group 9 is selected in a manner similar to •• fin-* 
brush selection. Wat the R-4 switch in position 4, a circuit is close^from 
ground through the inner contacts of cam 3, make contact ot the oil ' . 

l ower inner and irroer outer contact s of cam B, lov,ev inner a .a . u ^ •/ 

contacts of ram (li break contact of the 9' counting relay, winding of a count- 
ing relay, to bat tery through cam T, operating .lie j frjaitiw. . 
first pulse is transmitted hy the B eoamatator 'brush and .segnen- m 
selector circuit, the 9* counting relay operates and transfers the pul ^ -i- 
c „h to the winding of the 0 counting relay, .. With each succ^./e 
pair of counting relays operate and look. When the 3*1 relay 
t. ea th impulse both fee and F0- relays operate ia pn^ ^ *f; A ;‘ ; 

With the ?0 vel?.v 9 and lock to ground tm. ougn tne ma.^ coina,,^ ik. ^ 

the O relav. 5he operation of the BO- relay „*«* the funwamcm-1 cyoui. 
.’tooninP the umarii mowerjenc of the final selector. The operation or «j» to 

R-4 switch ts -!Sr’reSa,?. 
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FINAL UNIT SELECTION ' 

27* ..The final selector makes unit selection in a manner similar to final 
tens selection while the testing circuit waits in position 6 of the R-4 switch* 

■ When unit selection, 7 or 9, depending upon the position of the R-3 switch, is 
made, the FO* and. BO* relays operate, advancing the switch to position 7* As - 
the switch' advances out of position 6-1 /&, the counting relays release. The 
release of the EO' relay advances the B-63 switch to position 8, 

28, 7, hen. testing Kansas City type final selectors, "W" wiring is used. 

In position 8 of the R-4 (D-754 83) switch, a circuit is closed from battery 
through, one winding of the line .relay in the final selector circuit over the 
tip side of the final circuit, TT-1 lead?, cam F (R-1A), make contacts of the 
TR and FT relays, 18 BK resistance, lower inner and upper outer contacts of 

cam K, break contact of the W relay, break contact of the BO' relay to ground 

: through the winding of the 3TP relay, which operates. The' 3TP relay operated, 
closes a circuit from ground through the inner contacts of cam 3, make contact 
of' the SIP relay, lower inner an. upper outer contacts of cam R, inner contacts 

of cam J, winding of the 0 relay, to battery on cam' f , operating the 0 relay. 

The 0 relay operated connects its 'winding in series with the windings in paral- 
lel of the FO* and B0 J relays which however, dp not operate at this time, 

When the final selector advances, the STP relay releases, removing ground from 
one side . of the BO’ and FO* relays, allowing them to . operate, Tfc© 00 * relay 
operated, closes a circuit from ground through its make contact, oam.B to bat- 
tery through the R-4 (D-75493) switch, advancing the switch to position 9, 

29, When testing a final selector circuit that does not depend upon a 
sender to advance it from the awaiting sender position, "L" wiring is used* 

In position 8, a circuit 3 s. closed from ground through cam D to battery through 
the F.-4 (B-63) magnet, .advancing the . swit ch to posit! an 9, The R-4 (B~S3) 
switch awaits in position 9 until the test of the final circuit has been com- 
pleted, 

2D, 43 explained under "General Description", the type of test (one of 

seven) made upon the final selector circuit depends upon the position of the 
R-3 sequence switch, if the MT key is not operated. When the MT key is oper- 
ated, these seven tests are made automatically and consecutively upon the 
final selector circuit, 

MULTI TEST OF FINAL SELECTOR CIRgJIT 

31, The operation, of the MT key closes a circuit advancing the R-3 switch 
from position 1 upon the completion of the first te3t on the final selector 
circuit, 3s hereinafter described* 

TEST NO, 1 INDIVIDUAL LIND IDLE 

32, With the R-3 switch in position 1 and the R-4 switch in position 9, 
the terminals of the final selector are resting on the terminals of line 99, 
NOTE: The terminals of three test lines are represented in the time alarm 
portion of the test circuit. 
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32»*. > Jben the brushes of the final selector rest upon the terminals of 

line CP the SUB relay, whioh represents the callod subscriber, is bridged 
across the Si and R terminals of the test line. With the final sequence switch 
in the talking position the SUB relay operates in a circuit from ground 
through the lower inner contacts of cams I s and E (R-4) make contact' of the TO- - 
and PS relays, lower contacts of cam F (R~1A) over the PT-1 lead, I brush and 
terminal of the final selector, break, and make contacts, of the PSA key inner 
contacts Of cam I" (S-3) winding of the SUB relay, 18-0 F resistance , outer 
contacts of cam V (E-4) , inner contacts of cam J (R-3) , make and Break contacts 
of the IRA key, B terminal and brush of the final selector, 2R-1 lead, lower 
contacts of cam E (H-1A) , make contact of IS relay, lower contacts of cam X 
(R~4) , inner contacts of cam H (B-3) to battery through the break contact of 
the IKR relay and 18-BH resistance, (V/ wiring), operating the SUB relay. She 
operation of the. SUB relay closes a circuit from ground through it3 make con-*; 
tact, lower inner and upper outer contacts of cam 0 (R-3) to battery through 
the winding of the IKR relay which operates. She' operation of the IKE relay.' 
represents the calling subscriber replacing the receiver on the .switch hook.'' " 

32.2 When ,[ 2" wiring is used, tho SUB and IKR relays, operate in scries 
in the same circuit as just traced to cam H (R-3), then through the; lower, 
inner and upper outer contacts of cam 0 to battery on the winding of the IKE 
relay.. She SLV relay ope/rates .from ground through its two windings in series', 
lo.arer contacts- of cam K (R-3), make and break contacts of the TEA key to bat- 
tery on the sleeve of the final circuit. ; 

32*3 Ihe operation of the PER relay closes a circuit from ground 
through its make contact, make contact of the SUB relay, winding of the 
M relay to battery on cam. I, operating the MP relay. Also, the operation of 
the IKE relay opens the circuit . from, ground oh 'cam G (Sr- 2) , over the IS-1 lead 
to the final selector, releasing a relay in the final- selector circuit, there- 
by advancing the circuit from its. talking position- to -its next, position where 
it awaits 'the release of the SUB. relay, I he operation of the . M relay closes 

.a circuit from ground through its make contact, cam G, to battery through the 

R-4 magnst, advancing' the switch to. position 10. From position 9 to 9-1/2, 
the IKE re lay is held operated in a circuit from battery through the winding 
of tile relay, outer' Contacts of cam 0, make contact of. the IKE relay, to 
ground on the make contact of the 3LV relay. From position 9-3/4 to position 

13. of t J» E-4 switch, the TEE relay is held. operated from battery through the 

winding of the relay, upper contacts of cam 0, make contact of the PEE relay, 
break contact qf 'the UP relay, over the PS?1. lead to ground in the final cir- 
cuit. When the E-4 switch advances -out - of position 9, the ensrgizing circuit 
for the .id relay is opened, releasing the relay. P'he release of the MT relay, 
closes from ground through its break contact, lowe'r contacts of cam U, cam G., 
to battery through the E-4 magnet, advancing the switch to position 11. With 
the switch in position 11, the MC relay re-operates over the same circuit as 
it previously operated, advancing the switch to position 12, in which position 
the MU relay again releases., advancing the switch to position 13. As the R-4 
switch advances from position 12, the operating circuit of the SUB relay, is 
apened at cam V (E-4), releasing the SUB relay. . fhe Line relay in the final 
circuit releases through the 18- BA resistance which remains connected to the 
ring side of the final circuit and the sequence switch and elevator in the 
final circuit are restored to normal.' In position. 13, the HP relay re-operates 
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to ground on cam G and advances the R-4 switch to position 14 0 is the switch 
advances from position 13 the MT relay releases* A3 the switch enters posi- 
tion 13-1/2 the SUB relay is again-' co'nnso ted across the tip and ring sides of 
the final circuit to ascertain whether the line relay in the final circuit has 
released. If the line relay in the final circuit has released through the 
18-3A resistance, the SUB relay does rot recuperate, and a circuit is closed 
from ground through the break contact of the Iff? relay, break contact, of the 
SUB relay, upper outer and lower inner contact 3 of cam U (R-4) cam G, to bat- 
tery through the R-4 • magnet, advancing the switch to position 15* . In position 
15, the MT relay re-operates to ground on earn G» advancing the switch to posi- 
tion 15* If the line relay in an incoming circuit Should not release through 
the 8000 ohm resistance, the SUB relay will re-operate in position 14 of the 
R-4 switch, preventing the sequence switch from advancing to position 15, The 
circuit will remain in this position until the operation of the time alarm cir- 
cuit a3 hereinafter described* 

32*4 In position 16 of the R»4 switch a circuit is closed from ground 
through the upper inner contact of cam E (R-4), break contact of the CA key, 
make contact of the MT key, cam B (R-3) t6 battery through the R-3 magnet, ad- 
vancing the switch to position 2, In position 2 of the R-3 switch, a circuit 
Is closed from ground through the lower contacts of cam C, upper contaots of cam 
L on the R-4 switch, cam B, to battery through the R-4 magnet, advancing the 
switch to position 17* The RS-3 relay also operates in position 16 over a cir- 
cuit from battery through Its winding, break contact of the MPB relay, break 
contacts of the REP relay, MT and CA keys, cam E to ground on cam F. The R3-3 
relay 'operated, operates the R3-2 relay to ground on cam G* The R3-2 rel3y 
operated, operates the TF and TF-1 relays as already described under paragraph 
20« The R5-2 , R3-3 , TF and TF-1 relays operated, function in connection with 
advancing the incoming selector to the next trunk of the group as hereinafter 
described under paragraph 42* The E-4 switch advances to position 1 from ground 
on the make contact of the ST key, through cam C, to battery through the R-4 
magnet* As the R-4 switch is passing through positions 17 and 18, a circuit is 
closed from ground through the inner contacts of cam F (R-4) , to battery through 
the winding of the 5-0 (ST) register, which operates and records the number of 
single tests. In position 1 of the R-4 switch, a circuit is closed from ground 
through the upper outer contact of cam F (R-4) cam B (R-3), to battery through 
the R-3 magnet, advancing.. the switch to position 3 0 

T S T KO* 2 

33 s With the R-3. switch in position 3, the final selector is re-directed 
to line 99 j and the condition on the sleeve of the line is changed to battery 
through 220 ohms. This circuit is from battery through the 18-Q resistance, 
cam G, lower contacts of cam K, make and break contacts of the TRA key, 3 ter- 
ra ins v and brush of the final elevator, causing the P.BcX* and busy test relays 
in the final to operate starting a sequence of events in the final circuit which 
advances the sequence switch to its busy hack position* In this position, inter- 
mittent 24 volt battery or ground according to the type of final being tested 
is connected over the ring side of the final TR-1 lead, lower contacts of cam E 
(R-1A) m3ke contact of TR relay, lower contacts of cam I (R-4) lower contacts of 
cam H (R-3) to ground or battery, as the case may be, through the winding of the 
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BB relay, which operates and releases in unison. The B-4 switch was advanced 
to position 9 as previously described. The BB relay operated, closed a circuit 
from ground through its make contact, .hreak contact of the l« counting relay, 
finding of the 1 counting relay to battery on cam T, operating the 1 counting 
rb'liy. ‘ The . 1 counting relay operated; connects, its winding in series with the 
winding" of the i* couAting : relay.- ' Upon the release, of the BB relay, ground is 
removed from one side- of' the V counting relay, allowing it to. operate. to 
grQuni' on the' make contact ! of the 1 counting relay,. The operation of the 1* 
.counting relay, transfers the pulsing ci rcuit through its make contact to the 
: winding of the 0 count ing relay, . Upon the next, operation of. the BB : relay, the 
0 relay operates and connects- its winding in series with the. windings of the ' 

PO* and BO 1 relays connected la parallel. Both the FO* and BO* relay s operate 
and lock to ground through the make contact of the 0 relay. The operation of 
the BO* relay performs no useful function. The operation of the FO’ relay closes 
a circuit from ground through its make contact, cam B to battery through the B-4 
magnet, advancing the switch to position 10, As- the switch advances out of 
position 9 the busy back circuit through the winding of the BB relay is opened 
at cam I. in position 10-i a circuit is closed from ground through the upper 
outer contact of cam 0 on 4-57, outer contacts of cam J (B-4) to battery through 
the winding of the B3-r relay which operates and locks through its make contact 
to ground on cam 0. ' The operation : of the BB-1 relay closes a circu it from 
ground through the lower outer contact .of cam G (B-4), make contact of the BB-1 
irelay, to battery through the vinalng of t L© TK3 relay, which operates, 
releasing a relay in the final, cirouit., -restoring it to normal. v ; The operation 
of the BB-1 relay also closes a circuit from ground through it3'make ! contact* 
cam C, to battery through the 3-4 magnet, advancing the switch to position 16, 

In position 16, a circuit is closed from ground through the upper inner contact 
of cam E, break contact of the. CA key, make contact of the MT key, cam B (B-3) 
to battery. through the B-3 magnet, advancing the switch to position 4, In 
position 4, a circuit is closed from ground to the lower cuter contact of cam 
C, upper contacts of cam L (R-4) cam B , to battery through the B-4 magnet, ad- 
vancing the switch to position 17. The switch is advanced to position 1 by 
■ground on .the make contact of the ST key* Th% 5-q register' (ST) again operates 
as the switch is passing through position I? and 18 recording another single 
y test * With the R-4 switch in position;!.,. , the R-3 sequence which is advanced to 
position 5 from ground on cam P« 


TEST HO. 3 


P.B.X, Line Idle (first of group) 

34* With the AS? Switch in position, 5 the final is again directed to line 
.99 , and test no. 1 is* repeated, except that -the condition imposed on the sleeve is 
.suah-that it ‘represents an idle condition of the first line of a group. 

The sleeve terminal 'df 1 the final is now ..grounded through the ICO ohm wir.dlrg of 
-the SLV relay instead -of through its winding? in series and the relay therefore 
operates through its 100 - ohm winding.; At the successful conclusion of this 
test the B.-3' sequence switch advances to position 7 in the same manner as it, 
advanced to position 3y and the R-4 switch is restored to normal in the same 
• manner, as described in-test No, 1. . 

/ ' ' ’ ^ '' ' ‘ ' ' -■ •' ' 
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'PEST? HO. 4 

‘ Hunt idle P.8.X. Line (Last of group) . 

35. With switch R-3 in position ?, the final selector is directed to line 

07 vhere it finds battery through 2600 ohms connected to the 3. terminal. Tne 
dusv teat relay in the final circuit operates but the P.B.X. relay does not 
operate owing to the high sleeve resistance -.and the final selector goes trunk 
hunting, 'the final selector passes by terminal 98 and reaches terminal 99, uhiui 

£preS,t £ iS. trunic to a P.B.X. station. From this point, thn test proceeds 

as explained under test Ho, 1. If the test on the final is^ successful , the 
H-3 switch advances to position 9 and the R-4 switdh to position lo 


TEST HO. .5 


Hunt Busy P.B.X, Line (Last of group} 


% In position 9, the final is redirected to line 97, the sleeve condi- 
tion on* line causing the busy test relay in the final circuit to operate, When 
the elevator reaches line 99, it still finds a busy condition on tne sleeve ^ 
operating the P.B.X. relay in the final, advancing the -final to its busy joai-. 
t* L/ F^om this point, the test circuit functions in the same manner as d - ^ 
scribed for test Ho, 2. If the 'test is successful the R-3 sequence switch a 
vances to position 11 and the R-4 switch to position 1, 


TEST HO. 6 


Hunt Idle P.B.X. Line (Intermediate) * 


™ in position 11 of the R-3 sequence switch, the final selector is 
* / tn i 1rlP Q7 the sleeve condition of which represents a busy P.B.X, 

SpS^SKffiSSSESS' 

'BEST HO. 7 

"Ho Test Feature" • 

wa in ousition 13 of the R-3 sequence switch the final selector is re- 

38, In H “ 1 batterv is connected to the 3 terminal through a low 
directed to line 99 and battery is conn c of C am X, causing the line 

resistance <220 ohms cm ^n^loner cont^ ^ ^ „ the h -4 

to DUv>y* -ii * • ^ t • nr! o batterv i3 comi£ ct 6d through 

«!«* » T”e?c n act o? ^ L conto«s of cam X (Ml 

200 ohms resistance, lower contacts 3iae f the final, 

mahe contact of them relay, cam S. «I t n l3 relay prior to 
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is used, the W relay • (E1057 ) operates to ground on cam C (R- 3) closing a cir- 
cuit from ground through its make contact, upper outer contact of cam D (R-4) 
to battery through the B-4 magnet, advancing the switch to position 9, ' When 
"2” wiring is used, ground on the upper outer contact of cam D advances the 
R-4' switch to ''position 9, Also the operation of the W relay opens the circuit 
from ground through the winding of the SP? relay, to the tip 1 side of the final, 
'thereby preventing the prior operation of the El relay, Phe W relay releases 
when the A-57 switch advances out of position 13," ' 

38.1 When the B-4 switch enters position 9, the HP relay operates over a 
circuit from ground through the lower inner contact of cam E (B-4) make contacts 
of the VP and PH relays, cam F, over the TTwi lead, tip side cf the final selec- 
tor, P brush and terminal of line 99, break and make contacts of the 'PR 4 key, 
low&r contacts of cam I (R~3) to battery through the winding of the Mf relay, 

Phe EE relay operated, locks through its make contact to ground on cam 0 (R-3) • 
The operatipn-'Cif the FI relay opens the looking circuit of a relay in the final 
sel^aiwp^restoring tlie final circuit to normal, The operation of the EP relay 
also closes circuit from ground through the make contact of the H? key,, cam F, 
to battery through the R~3 magnet, advancing the switch to position 14, 

38*3 In position 14, a circuit is closed from ground through the upper 
outer contact of cam D (R-4) to battery through the R-4. magnet, advancing the. 
switch to position‘16, In position 15, a circuit i s cl.os.od' £r ora ground through 
the upper inner contact cf cam 3 (B-4) break contact of the 0 A key, make contact 
'of the WE key*, cam 3, to battery through the B-3 magnet, advancing the 'switch 
to position 18, 

39, lu .position 18 of the B~3 switch a circuit is closed from ground 
through the lower outer contact of cam E make contact of' the M? key, break 
contact of the REF relay, break contact of the HFB relay, to battery through 
the winding of the RS-3 teiay, which operates and locks to ground on it s ' own 

armature, 

40, The Operation of the RS-3 relay closes a circuit from ground through 
its make contact, cam. B (R-4) to battery through the B-4 magnet, advancing the 
switch to position 17* The switch advances to position 1 over a circuit. from 
.ground through the make contact .of the gp key, lower inner contact of cam O' to 
battery through the R-4 magnet. As the. switch passes through positions 17 and 
13 3 circuit is closed from ground through the inner contacts of. cam F to bat- 
tery through the winding of the 0-0 message register .(ST) .which' operates* With 
the R-4 switch in position 1, a circuit is. closed from- ground through the upper 
outer contact of cam F, cam B, to bat tery . through the R-3 magnet, restoring the 
switch to normal, Pne operation Of the .Rj3~3.. relay closes a circuit from battery 
through the winding of .the 3.S-2 relay, make contact of the RS-3 relay, to ground 
on cam G, operating the RS«?2 relay® 

SIEGES TEST ON FINAL CIRC UIT 

41, V/hen the MT key is not operated the type of test made on the final 
circuit depends upon the position of the B-3 switch which may be set by hand for 
any test. The test circuit functions for any particular type of test the same 
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as described for that type of test under "Multi-Test of Final Circuit," until 
position 16 of the R-4 swi t ch Is reached. 

42. • In position 16, the R3-3 relay operates in a circuit from battery 
through the winding of the relay, break contacts of the MPB and RE? relays, 
break contacts- of the MT and Qk keys, to ground on cam 3 (R-4), The BS«3 relay 
operated, closes a circuit from ground through its make contact, cam B, to bat- 
tery through the R-4 magnet, advancing the switch to position 17. The R-4 
switch is advanced to position 1 (normal) from ground on the ST key. 


ADWARC XML IWCOM INC SELECTOR 

43, In order to test the next trunk in the incoming group, the incoming 
elevator must step up one terminal. The R-4 switch in position 1 closes a 
circuit from ground through the make contact of the RS-3 relay, lower contacts 
of cam L (R-4), break contact of the R3-1 relay, to battery through the inner 
winding of the RS relay and the outer winding of the RS-1 relay, operating the 
R3 relay. The RS-1 relay does not receive sufficient current to operate at 
this time. The operation of the RS relay closes a circuit from ground through 
the make contact of the relay, upper outer and lower inner contacts of C3m Q. 

(P.-.2) make contact of the R3-2 relay/ Inner contacts of cam D (R-2), lower -con- ■ 
tact of cam J (R-l A.) , TU-1 lead, to battery through the UP magnet in the incom- 
ing circuit, causing the elevator to move upwarda As the incoming elevator moves 
upward, ground supplied through the 0 commutator brush and segment over lead 
TC-1, lower contacts of cam K (R-IA| lower contacts of cam- I (R-2), make contact 
of the RS relay to battery through the inner winding of the RS-1 relay, oper- 
ates the RS-1 relay, and holds the RS relay operated through its outer winding. 


44, When the C commutator brush connects to an insulated segment of the 
0 commutator, ground is removed from the TC-1 lead, releasing the RS relay 
thus stopping the upward movement of the incoming selector. The RS-1 relay 
does not release, having locked from battery through J.t-s outer winding, and make 
lower contacts of cam L (R-4) to ground on the armature of the RS-3 relay. 


The release of the R3 relay closes a circuit from ground through its break con- 
tact, make contact of the RS-1 relay, make contact of the RS-3 relay, to bat- 
tery through the winding of the 33-4 relay, operating the RS-4 relay. The opera- 
tion of the RS -4 relay, opens the locking circuit of the RS-3 relay, which re- 
leases, The release of the RS-3 relay, in turn releases the RS-2 end RS-1 re- 
lays, The release of the RS-2 relay opens the circuit through the 1000 ohm 
winding of the TP relay* but the relay does not release if the final is busy. 

If the final circuit is busy, ground is supplied over the TS-1 lead, to battery 
through the 800 ohm winding of the TP relay. The function of the 5T relay and 
TP-1 relay is the same as described under paragraph 23, The routine test of 
the second final trunk in the grottp proceeds exactly like the first trunk in 
the group if the position of MT key is unchanged. Upon the completion of the 
3lngle or seven tests the incoming elevator advances to the next trunk in the 
group. This procedure i3 repeated until the overflow terminals of the first 
group 3 „r© restoh.©*! ^>y th© incOTuing ©lov&to v* 
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OVERFLOW PASS BY 




45. As it is necessary to test the filial- 1 trunks in the remaining groups 
of the incoming f-rarae'-,' ! the incoming elevator must pass by the overflow terminal 
to the first trunk in the next- group. With the incoming elevator brushes rest- 
ing upon the overflow terminals, a circuit is closed from ground through the 
2 commutator segment and brush, over lead TA-1, dower contacts of cam M (R-1A), 
brush 4 and terminal 1 of the IC switch, outer contacts of cam P (R-2) to bat- 
tery through the winding of the ZCrel ay, which operates. The operation of the 
Z^rel ay closes a circuit from- ground through its make contact, terminal 1 and 
! brush 3 of the IC switch, outer contacts of cam 0, break contact and winding of 
• the 200-1 selector switch magnet- to battery through the 44- A resistance operat- 
ing- the magnet, which moves the brush assembly of the IC switch to terminal 2, 
With the IC brush assembly on terminal 2, the operating circuit of the 3. relay 
13 opened, releasing the 20®l 3 y» which closes a circuit from ground through 
its break oontact, outer contacts of cam L, brush 1 and. - terminal 2 of the IC 
switch, break contact of the MP-B key, break contact of the MP3 relay, to bat- 
tery through the Winding of the RS-3 relay which operates. The TF-1 ; relay , 
does not release with the operation of the E3-3 relay, being held operated in 
a circuit to ground through terminal 2 and brush 6 of the IC switch. The RS-3 
relay operated, locks through- its make contact, break contact of the RS-4 -relay, 
terminal 2 and brush 5 of 'the IC switch, to ground on the break contact of the 
ZCrel ay, khe operation of the RS-3 relay in turn operates the R3-2 relay, over 
a circuit to ground on cam S (R-2) and closes a circuit operating the S3 relay 
to^ground on its armature. The operation of the R3 and S3 -2 relays operates 
the "bp magnet of the incoming selector circuit, moving the incoming elevator 
to the fv r st terminal of the next group in the same manner as the elevator- was 
moved from one- terminal to. another terminal in the same group. Upon the opera- 
tion of " the RS-1 relay and release of the RS relay, as previously described, 
the RS-4 relay operates, closing a circuit from ground through its make contact, 
break contact of* the relay, terminal 2 and brush 3 of the 10 switch, outer 
contacts of cam 0, to battery through the break oontact and winding of the 
200-L selector magnet , and. 44-A resistance moving the brush assembly of the 
IC switch to terminal 3, 


46, All the trunks in the second. group are tested in the same manner as 
the first trunk in the first group, and when the incoming elevator brushes rest 
U p 0 - the overflow terminals of .the second: group, the elevator is moved to the 
first terminals of the. third group in the same. manner as just described. At 
thi s time, "the IC brush assembly- is -resting on t erminal 5. Thi s procedure 
i- reuea ; ed until all the trunks in the four consecutive groups have been 
tested. V-he brushes of the incoming elevator are then rsst>g upon the over- 
flow terminals of group, 4. and. the IC brush assembly is resting on tormina* 7. 


I NCOM I Kg_ELBVAT(B.- RETURNS). TO . NOP-MMi. 

47* With the IC switch on terminal 7, the 2 relay operates from ground 
on the 3 oommutatator. segment over the TA-1 lead and advances the IC brushes 
to terminal 8* With the IC switch on terminal 8, the 2 relay is released, 
closing a circuit from ground through its. break contact, outer contacts of cam 
L brush 1 and terminal 8 pf the IQ Switch, to battery through the R-1B magnet, 
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which advances the sequence switch to position 8. In position 8, a circuit is 
closed from ground on cam F, lower contacts of cam H (R-IA) over the PD-1 lead, 
to battery through the DOWN magnet in the selector circuit* operating the magnet 
and restoring the incoming elevator to normal. When the incoming elevator 
reaches the bottom of the frame, a circuit is closed from ground through the I 
commutator brush and segment over the PY-1 lead, lower eontaots of cam 8 (R-IA) 
cam C (R-2) to battery, through the R-2 magnet, advancing the switch to position 9, 
When the R-2 switch is passing through position 8-3/4 to 9, a circuit is closed 
from ground through the contacts of the SP key, outer contacts of cam 3 (RyU . 
break contact of the PRA relay, to battery through the winding of the 20Q-M (1-4) 
selector magnet, operating 3nd releasing the magnet, moving the 1-4 switch to the 
next terminal. With the R-2 switch in position 9, a circuit is closed from 
ground through the break contact of the Z relay, outer contacts of cam L, brush 1 
and terminal , 8 of the IC switch; to» battery through, the R-2 magnet, advancing the 
switch to position 10 (normal). Also in position 9 a circuit is closed from 
ground through the lower outer contact, of cam G., terminal 8 and brush 3 of the 
10 switch, outer contacts of cam 0, break contact and winding of the 200-L selec- 
tor m3gnet and 44-A resistance to battery, stepping the IC switch to terminal 9, 
where the circuit through the 200.-L selector magnet is re-established through 
terminal 9 and brush 3 of the, 10 switch, stepping the 10 switch to terminal 12 or 
normal. With the R-2 switch in position 10, a circuit is closed from ground 
through the lower inner contact of cam G, and cam D (R-4) to battery through the 
R-4 magnet, providing an additional means of returning the R-4 switch to normal, 

46. If the terminal upon which the brush assembly of the I-A switch rests 
is wired for a test, the circuit functions as described for the first terminal 
of the I-A switch, until all the groups as determined by the cross connection 
scheme for this terminal - have been tested, whereupon the 200-M magnet is again 
energized, moving the brush assembly of the I-A switch to the next terminal. 

When all the final selector circuits available to the first incoming elevator 
have been tested, the R-IA switch advances from position 3 to position 4, in 
which position a second incoming, elevator is tested to determine whether It is 
being used in regular service.* 

SE LECTION OF SECOND INCOM I NG: 'EL EVAT OR 

49. Assuming that the second Incoming elevator must be used when the brush 
assembly of the .1-4 switch rests upon- terminal 6, a circuit is closed from 
ground on the mate contact of the CON relay, break contact of the EG key bru3h 6 
and terminal 6 op the I-A switch, oros 3 connection of terminal strip 6, lower 
outer contact o» cam B (R-IA) to battery through the R-I- A magnet, advancing the 
switch to position 4* As the switch enters positions 3-2 /4 the PG relay operates 
over a circuit Krom ground through the upper outer and fow r er inner cont3ct3 of 
cam A, winding/of the PG relay, lower inner and upper cuter contacts of cam 3 to 
battery. The operation of the PG relay removes ground from the PK-1 lead, there- 
by permitting the immediate use of the associated incoming selector, when neces- 
sary, in regular traffic. In position 4, the second incoming selector circuit is 
tested in a manner similar to the first incoming selector circuit, for a busy 
condition, except that lead TK-2 is used instead of PK-1. When the incoming selec- 
tor circuit becomes idle, the (R-IA) switch advances to position 5. ^rom this 
point the test circuit functions a3 described with the R-l A switch in position 3. 
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When all the groups of final selector circuits available to the second incoming 
elevator have been tested, the R-l A switch advances to position 6 where it tests 
a third incoming selector circuit for a busy condition, using lead TK~3, Assum- 
ing that a third incoming elevator roust be used when the brush assembly of the 
I- A switch rests on terminal 10, a circuit is closed from ground through the 
niake contact of the CON. relay, break contact of the. EC key, brush 6 and terminal 
1& of the I- A switch, cross connection of terminal strip 6, upper outer contact 
'd'f , cam B (R-IA) to. battery through the R-IA magnet, advancing the switch to 
position 6. The switch is advanced to position 7 and connected to the third 
incoming elevator .in the same 33 it was connected to the first incoming elevator. 

50, The test of the final selector trunks In the groups available to the 
third- incoming elector proceeds in the same manner as described for the first 
incoming elevator. If all the final selector circuits have not been tested 
with the use of three incoming elevators, a fourth or more incoming elevators 
must be used, thus necessitating the addition of a connector for every one to 
three additional incoming* sel eefcors required. Assuming that the fourth incom- 
ing elevator is required when the brush assembly of the I-A switch rest 3 on 
terminal 15, a circuit is closed from ground on make contact of the .CON, relay,, 
break contact of the EC key, bru3h 6* and terminal 15 of the l~A switch, cross 
connection of terminal strip 6, over lead 4, lower inner and upper outer con- 
tacts of cam ? (R-IA), cam C, to battery through the R-l- A magnet, advancing 
the switch to position 8. The -A cam advances the switch to position 10, In 
position 10, the 3ame ground on the CON relay, through the lower contacts of 
cam P, and lower inner contact of cam B R-IB advances the R-IB switch to posi- 
tion 2, In position 2, the fourth selector circuit i3 tested for a busy condi- 
tion over lead TK-4. From this point on, the test circuit functions as described 
for the first incoming elevator® 

51 e If all the final selector circuits have not been tested by the. time 
the I-A s el eoto r switch Completes one revolution, a second switch, I-B, is 
^* £Qu i red. W heft the bru3h assembly of the I-A switch rests upon terminal 21 a 
circuit is cWsecl from ground through the make contact of the CON® relay, break 
contact of the EC key, brush 6 and terminal 2^ ot the I— A switch, to battery 
through the winding of the TRA relay,, which operates. The TRi -’elay operated; 

(a) closes a circuit from ground through the armature and make contact of the 
CON relay, make, contact of the TRA relay,, over the 3G-1 lead, to battery through 
the winding of the RN relay which operates, (b) closes a circuit from ground 
through its make contact, N terminal and brush 1 of the l-B switch, terminal 21 
and brush 1 of the I-A switch, make contact of the TRA relay, to battery through 
the break oontact and winding of the 200-M (I-B.) selector magnet, moving the 
brush assembly of the I~B switch to terminal 1. From this point the automatic 
test of the final selector circuits. associated with this T switch unit is com- 
pleted in a similar manner as described- for the first I switch unit®. When the 
brushes of the I-B switch rest on .terminal 2} » ...and there are more final selec- 
tor circuits to be tested, a third switch fl-C not shovft’) is required. This 
switch is moved off normal in exactly the same '.manner ’as the I-B switch was 
stepped to terminal 1, ' ... ; -r,, • ' .V " » - . 
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52. After a test lias Been made upon all of the final selector circuits, 
ground is connected through the make contacts in parallel of both the CON. . and 
ojt relavs. Break contact of the SC key. Brush b and cernunal ^1 of the 
I switch unit in the equipment, to Cattery through the EO^lanp wnic ig| . 

This signal lamp indicates that the end of a complete routine test has Coen 
rtached- and if another cycle is not desired, the BN hey is depressed, and the 
3 Tke? hleSUd. ■ The operation of the R.B key closes a ciroolt from ground 
k-ough its make contact, to Cattery through the winding of the BH-1 
operates and V>cks through its make contact to ground on the »ak ® 

relay, The release of the 31 key opens the holding circuits of ft. CON. » 

S H ays releasing the relays. The release of the COB relay extinguishes the 
£ lhnp^and* releases the TEA "relay. The release of the TEA relay in turn re- 
leases the SB relay, Cut the RB-i relay does not release being hel< i . 

circuit from ground “Shy the hreak cohtacr 01 he^iC key ^ 

“1 f “ f l circuit from- ground through 

wntiilng. Also the moa^ of the ^ J switch. Creak 

contact^of^th^TR^relayf^to^Cauery through the Creak^contaot and winding ^of^ 

relay. Phis completes a single routine test of all fln.l selector 
a full mechanical exchange. . 

rpESP Qp A PMPIGIJLA H glNAL QB9BS. • 

k-j, In order to enable the test man to make a test upon a ^ r ^ c ^f f^ Up 
of final selector circuits, or a particular final circuit, a <=hart s proyided 
showing the groups of final trunks available to a Crush on anancom^ ■ • 

■- Vf whatkevS to operate in conjunction witn tne ro 

S I siit* to ste*to a terminal which permits the test of a particuUr group 

of trunks. 

54 . Assume that the group 

^'and the'"* key; In m i group 
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trunk of group 2 in the bank 3 of the frame. This Will necessitate the use of 
connector ^3 (not shown), which however, is entirely similar to connector 2, 

For clearness, the 5 lead of the second connecter will be used to represent the 
8 lead of the third connector. After testing the 8th frame, the incoming eleva- 
tor will return to normal upon stepping to the overflow terminals. 


INCOMING SELECTION 

55, The operation of the ST and TRA keys close a circuit operating the 
SI relay. The ST relay operated, closes a circuit from ground through the 
make contact of the TEA key, make contact of the ST relay, break contact of the 
EC key, break contacts of the TWD and TWO key3, make contact of the TWB key, 
over the CC-1 lead, to battery through the winding of the TRA relay, operating 
the relay. The operation of the TEA relay closes a circuit from ground through 

its make contact, N terminal and brush 1 of the I-B switch, over lead BA-1, 

make contact of the' TWB key, break contacts of the TWO and TWB keys, N terminal 
and brush 1 of the I-A switch, make contact of the TEA relay, to battery through 
the break contact and winding of the 200-M selector (I-B) magnet stepping the 

brush assembly of the I-B switch to terminal 1® With the I-B switch on terminal 

1, a circuit is closed from ground through the make contact of the PC key, nor- 
mal contacts of units keys 0 to 6 inclusive, over leads 1 to 7, through the 
1 to 7 contacts and brush 1 of the I-B switch, lead BA—1, maK8 contact of the 
TWB key, break contacts of the TWO and TWD keys, normal contact and brush 1 of 
the I-A switch, make contact of the TEA relay, to battery through the break 
contact and winding of the 200-M (I-B) magnet, moving the brush assembly of the 
T— b switch to position 8. The tens (T) key operated, closes a path permitting 
an I switch to step by the units terminal associated with the operated U key 
and” to proceed to the tens terminal associated with the U key. With the I-B 
switch resting on terminal 8, the energizing circuit for the 200-M (I-B) magnet 
is from ground through the make contact of the PC key, T key, make contact of 
units key 7, over lead 3, terminal 8 and brush 2 of the I.-B switch, contacts of 
the the t'WD, TWO and TWB keys, make contact of the TEA relay, to battery through 
the break contact and winding' of tho 2C0-M (I-B) magnet, moving the I-B switch 


to terminal 9, Terminals 9 to 


17 inclusive, of the I-B switch are connected 


over iead 3 9 to 17, inclusive, to ground through the associated umts keys, 
thereby stepping the brush assembly of the I-B switch to terminal 18, When 
the l-B switch steps to position 18, the energizing circuit of the I-B magnet 
over lead 18 13 opened at the contacts of units key 7, stopping the movement 
of the I-B switch! The removal of ground from the terminal 13 of the I-B 
3wuch, allows the T relay to operate in a circuit from ground through the make 
contacts of the ST relay, lower contacts of cam J, to battery through the winn- 
ings of the relay and 200-M (I-B) magnet, operating the T relay. The I-B 
magnet does not operate in series with the high resistance of the £ relay* The 
T relay operated, in turn operates the CON relay. 


56« With the I switch resting on terminal 18 a circuit Is also closed from 
ground through the make contact of the CON, relay, brush 6 and terminal 18 of the 
I-B switch, cross connection of terminal strip 6, over a lead (not shown), am 
lower oute^ contact of cam B on the third connector switch to battery through -he 
R-IC magnet, (not shown), advancing the third connector to position 4, having 


( 32 pages) P3ge 
issue I - BT-501158. 

July 23, 1921 , ' " • 

assumed that connector 2 and the 5 lead represents connector' 3 and- the T-8. 
lead, the circuit operating the third connector magnet may be traced visually 
over lead 5 from terminal strip 6, and cam B, to battery through the B-IB mag- 
net, With the connector in position 4, the incoming selector circuit assigned 
for test purposes is tested for a busy condition, When the incoming selector 
circuit becomes idle, or if it is idle, the connector switch moves to. position 
5, in Which position this circuit is connected to the incoming elevator, The 
test circuit waits in this position until the PC Key is released. 

... # *’ 

.. I PC MING BRUSH. AND GROUP SELECTIONS ' 

57, Sequence switch R-2 advances to position 2 and then to position 4 in 
the same manner as described under "Routine' Test", In position 4, the incoming 
elevator is moved upward for incoming brush selection, selecting brush 3, Upon 
receipt of the fourth pulse transmitted by the A commutator brush and segment 
in the incoming, the R-2 switoh advances to position 5, and then to position 6 

in the same manner hs described under' ’’Routine Test':', in position 6, the in- 
coming elevator moves up for group selection. Intermittent ground is connected 
over the TB lead, through the upper outer and lower inner contacts of cam L. on 
the connector, upper contacts of cam M (R-2) , break contacts of the GN key 3, 
.make contact of the GN key 2, break contact of counting relay 2% to .battery 
on cam R through cam JT and the winding of counting relay 2, operating the relay. 
When ground is removed from the -TB lead, relay 2’ operates, and locks through 
the make contact of counting relay 2. Upon receipt of the second- pulse, count- 
ing .relay 1* operates and locks to ground through the make. contact, of counting 
..relay 1. The operation of counting relay 1 ,: transfers the pulsing circuit 
from the 30, and BO* and FO* relays, to the 0 and 0* relays through cam M (R-4), 
The circuit for the third pulse is through the make contact of counting relay 1 , 
lower inner and upper outer contacts of cam M, winding of the 0 relay, to bat- 
tery on cam R, operating the 0 relay. When the. oi rduit through the B brush on 
the incoming elevator is opened the O’ relay operates and locks to ground on the 
make contact of the 0 relay. The operation of the 0* relay advances . the R-2 
switch to position 7, over. a circuit from ground through the. make- contact of 
the 0* relay, break contact of the PC key, cam B to battery: through the R-2 mag- 
net. 

SETTING INCOMING CONTROL SWITCH :• - 

58. teien the R-2 switch enters position 3, the IC switch is stepped ac- 
cording to the OC key operated. A circuit then is closed from ground through 
the upper inner contact of earn E, break oontact and winding of .the 200-L selec- 
tor magnet, to bat t e ry through the 44-A resistance, successively operating the 
selector magnet until . i t is shunted by ground' over one. of the leads to arc 2 of 
the IC swi tch. Having' operated 00 key 1, the IC switch steps until terminal 7 
is reached; ground .through the ‘make contact of the OC key 1, over lead 1, ter- 
minal 7 and brush .2 pf the IC Switbh, inner-contacts of cam 0, to battery 
through the 44-A resibtlhbe. Shunt d the winding of -the. magnet, thereby preventing 
its operation. When the R-2 switch advances out of position 6-1/4, ground is . 
removed from both sides of the stepping magnet. 
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59 in -position 7, the test on the particular line or group of final 
trunks proceeds in the same manner as described under- “Routine Test " until 
the incoming elevator is stepped to the overflow terminal. Ground is la 
IS « tie ,4 lead, brush 4 a,d terminal 7 of the 10 ealta, outer con- 
tacts of cam P» to battery through the Z relay, operating the re.ay, Also 
Position 7. a circuit is closed from battery on the upper inner contact of.- 
cam R make contact of the 149-6 interrupter, to ground through the windings oi 
the kev release magnets releasing the U, GIT, and OC keys. The operation of 
the f^ay advances the IC switch to terminal 6 as described onder ^ragraph 
47, From this point, the incoming elevator, the IC switch, and R-J switch are 
restored to Lrmal aS also described under paragraph 47. As switch R-* passes 
through positions 8-3/4 to 9, a circuit is closed through cam S, advancing the 
I~B switch to terminal 19, Th® circuit is restored to normal .by operating the 
T?w kev and releasing the ST and TRA .keys. The operation of the .RN key ^ ope rates 
» release of the » hey closes a circuit i «• *» onnd through 

the contacts of the key, outer contacts of cam T on B-62 cam the aw^dh 

through the R-IC magnet (not shown) of the third connector, advancing the ^sw^dh 

to position 8, the A cam carrying it to position 10 (normal U ; he ?4tk 
the" RN key connects ground through the upper inner contact off 

contact of the ST key, make contact of the RN key and normal contacts of the U 
kevs, to all leads connected to arc 1 of the I-B switcn, advancing h * 
to" terminal 21. With the. I-B switch on terminal 21, the RN key is rele - 3^ •«> 
closing a circuit from ground through the break contact and ™adingd>f the - 
lease magnet associated with the T and TWB keys, make contact- of the RG-i re 
lay, to battery through the break contact of the BN key, operating -tbe^agne, 

•and releasing the T and TWB keys. The release of the TWB key J^ns the 
circuit for the TRA relay which releases. The release off- the xRA re.a J ^ 
a circuit from ground through the break contact of the PC key brush 4 and t~rmin 
21 of the l-B switch, break contact of the TRA relay to -battery throag^ 
break contact and winding of the 200-M stepping magnet, advancing the 
to normal. The release of the TRA relay opens thehoidi^ circui^of thek- 
relay which releases,- The release of the RN key and of the RN relay opens^ 
the holding circuit for the RN-1 relay which releases, restoring . 

circuit to normal. 


TIMING FEATURE 

60, Whenever the ST key is operated, a circuit is closed from ground^ 
througir the make contact of the key, over lead A ? terminal * * at _ 

the time alarm switch, to battery through the winding of the r l J 9 P 
Inc fhp reTSv mhe ta ^slay operated, locks through its make contact anu 
iSn,;?a2"of a.- '« W. over W B. upper inner end ^ 0 «. r contdcts 
.» v ( v> 4 v to c round through the -make contact of the ST key un.il posi 

« ^ •>:*« 

upper contacts o£ cam H. Should trouble develop in the test , 

STJS“ type interrupt ^e- ‘contact o£ the 
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PA relay, break contact of the Z relay (Y wiring used), to battery through the 
winding of the W relay, and 450 ohm winding of the Z relay in series, operat- 
ing the W relay, At the break of the interrupter contacts, the 190 ohm.' ws- « 
,ing of the Z relay is connected in series aiding with the 450 ohm winding, of 
the relay, through the winding of the W relay, operating the Z relay through 
the make contact of the W, relay, upper contacts of cam H (R-4) to ground. At 
the next make of the interrupter contacts the .winding of the V/ relay and 190 
Ohm of the Z relay, are shunted ,by ground, releasing the W relay, p^e S relay 
is held operated from ground through the contacts of the interrupter, make 
contact of the PA relay, make contact of the Z relay, to battery through the 
450. ohm winding, A circuit is now closed from ground through the contacts of 
the interrupter, make contact of the PA relay, make contact of the Z relay, 
terminal l and brush 3 of the PA switch, to battery through the winding of the 
200-R (MM) magnet, operating the magnet. At the second, break of. the interrup- 
ter, the holding circuit for the Z relay and the operating circuit of the m 
magnet is opened, releasing the relay and magnet,- moving the brushes of the 
PA switch to the next terminal, upon the next, or third, make of the inter- 
rupter,, the w relay re-ope rates repeating the above described cycle' anew. 

If either the incoming elevator or the final selector circuit is kept busy 
on routine traffic sufficiently long to prevent the completion of the final 
tests, in the time interval as determined by the Pelephone Company, the PA 
switch advances to terminal 21. With the brush assembly of the switch resting 
on terminal 21, a circuit is closed from ground through the make contact of 
the PA relay, brush 2 and terminal 21 of the PA switch to battery through the 
alarm circuit, operating the alarm message register and lighting a signal lamp 
located in the test desk., Phe switch brushes remain on terminal 21 until the 
PA key is operated. Phe operation of the PA key releases the PA relay, Phe 
release of the PA relay closes a circuit from ground through its break contact, 
terminal 21 and brush 1 of the PA. switch, to battery through the break contact 
and winding of the MM magnet, stepping the PA .switch to normal e ' Phe PA relay 
re-operates with the PA switch ho smal, over the same circuit as it Initially 
operated and locks through the contacts of the PA key, starting another timing 
interval. Should the test on a final selector circuit be completed before the 
PA switch completes a revolution, the holding circuit for the PA relay is opened 
when switch R-4 advances from position 18, releasing the PA relay, Phe release 
of the PA relay advances the TA switch to normal, 

END OF CYCLE (EC) KEY ' *' , ' ’ 

61 . When one cycle of routine test ha3 been completed upon all the final 
selector circuits, the Eq lamp lights as previously described under paragraph 
51, At this time all the sequence switches are normal, the brush assemblies 
of the I switches are resting on the last terminal of each unit, awaiting the 
operation of the RN .key, the PRA, CON and RF relays are operated and the SP 
key depressed. If it is desired to start another cycle of routine tests, the 
EC, key is operated momentarily. Phe operation of the EC key extinguishes the 
EC lamp and releases the PRA relay,. Phe release of the PR A relay also closes 
a circuit from ground through the break contact of the PC key, brush A and 
terminal. 21 of the i-B Switch, break contact of the PRA relay, to ground 
through the break contacts and windings of the 200-M (I-B) magnet, which oper- 
ates’ and moves the brush assembly of the i-B switch to normal, Phe circuit for 
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restoring the I-A switch is from ground through the make contact of the CON 
relay, make contact of the EC key, terminal 21 and brush 1 of the switch, break 
contact of the TRA relays, to battery through the break contact and winding of 
the 20C-M (I-A) magnet. From this point another automatic test of all incoming 
selectors proceeds as described under "Routine Test". 

CO NTROL ADVA NCE ( OA) KEY . 


> 


J 


62. If trouble develops in either the test circuit itself, or in the 
final selector circuit under test, the time alarm lamp will light as described 
„ under "Timing Feature". If after the TAkeyis operated, the test circuit does 
not continue its functions, the CA key is operated. The operation of the CA 
key closes a circuit from ground, through the CA key, cam D, to battery through 
the R-4 magnet, advancing the switch to position 16. The circuit remains in 
position 16 as long as the CA key is operated. The final circuit during this 
interval i 3 held, busy from ground through cam E (R*-2) break contact of the. TF 
relay, upper contacts of cam P on B—63 break contacts of the TIul and NT reiaya, 
cam I), over the T3 lead. After the release of the OA. key, the circuit, eiuher 
advances the incoming elevator to the next final in the group, or repeats the 
test on the defective final, if the REP key is operated. If the REP key is 
not operated the RS-3 relay operates through the restored contact of the CA 
key to ground on cam E, From this point the R-4 switch is restored to normal 
as described under paragraph 40. 

; REPEAT (REP) KEY • , 


63, When it is desired to repeat the test upon a certain final ’.selector 
circuit, the REP key is operated. The operation of the REP key closes a cir- 
cuit operating, the REP relay, which locks to ground through the contact ..of the 
key 33 long as the key is operated, or through the make contact of the, relay 
to ground on the lower outer contact of earn F (R-4), 1 f the ■ SEP key is momen- 
tarily operated to take a single repeat test, or through the lower Inner con- 
tact of cam D (R-3) if the MT key is operated. The operation of the REP relay, 
closes a circuit from ground through ..cam E (R-4), break contacts of the CA an 
LIT keys, make contact of . the. REE rel Av to' battery through cam B and the R-4 
magnet, advancing the switch to position 17. Ground on the ST key carries the 
switch to position 1, The R3-3'. relay does not operate as described under 
"Routine Test" with the' switch in position 1.6, due to the operating -circuit for 
the PS-3 relay being opened at the contacts of the REP relay. In position 1, 
the second test upon the, f inal selector circuit proceeds in exactly the same 
manner as the first test, upon, the Circuit* ; This test is repeated until the 
release of the REP key which releases the 'REP relay, allowing the operation 
of the RS-o relay at the conclusion of the test. From this point, the test 
circuit functions and steps the incoming elevator to the next set of final selec- 
tor circuit terminals. 


AUTOMATIC PA33 BY (APB) KEY ( ' ; 

64. 'Whenever a busy final selector is encountered the HF lamp Lights to^ 
ground on the T3 lead. The operation of the APB key causes’ the automat-ife test 
circuit to -pass by all busy terminals and stop the incoming elevator upon the 
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•.first idle final selector terminals. The operation of the APB key reneges 
•the short circuit f rom around the. winding of the PB relay allowing .it to 
operate in series with the 800 ohm winding, of the 25? relay if the final 
selector circuit to he tested j.3 busy®. The operation of the PB relay closes 
a circuit from ground through the break contact of the R3-4 relay, make 
contact of the P3 relay, break contact of the MPS relay, to battery through 
the winding of the BS-3 relay, operating the H3-3 relay. The RS-3 relay oper- 
ated, operates the 18-2 relay to. ground. on cam G« The B3-3 relay operated, 
also, operates- the 13- relay •which operates the UP' magnet in. the incoming cir- 
cuit, Prom this .point , the incoming elevator advances to the next terminal 
in the same manner as described under paragraphs 43 and 44. Should this 
final selector circuit also be busy, the cycle of operations just described 
is repeated until an idle final selector, circuit is' ’ found. Tho R3-2 relay 
is made slew release to prevent the premature release of tho TP relay when the 
momentum of the incoming selector momentarily carries its sleeve brush beyond 
the. last of a aeries' of busy terminals . to an idle' terminal. The prefecture ' 
release .of the TP relay would release the PB relay, thus causing the selector 
to remain on the busy terminal. .... .. 

65. Should the incoming elevator step to a set of overflow terminals 
with the APB key operated, the TP 'and PB relays release, and the 3 relay ad- 
vances the io switch to an even numbered terminal , from which point it ad- 
vances. to the next odd numbered terminal as described under paragraph 45 0 If 
the first trunk in the next group is busy, the TP and PB relays rc -operate, 
performing the same functions as described above® When the terminals of an 
idle selector circuit are found, the automatic test proceeds in the usual way, 
until the next busy terminal is found, which causes the PB relay to operate, 
unless .meanwhile the APB key i s restored to normal. 

M.AMJ&L Pig3 BY. (M?B) KEY 

66. When it is desired to move the incoming elevator from tho terminals 
of a busy final selector circuit to the next set of final; selector terminals 
which may or may not be busy, the MPB key is operated. The operation of the 

■ MP3, key removes the shunt from around the winding of the PB relay, allowing 
it to operate in series with 800 ohm winding of the TP relay to ground over 
the T3 lead. The. operation of the PB relay operates the 'ES~3 and RS-2 relays 
as previously described in paragraph. 64® The R3-2 relay operated, holds- the 
TP relay operated through its 1000 ohm winding and closes a circuit from 
ground through its own make contact, make contact of the MPB key, to battery 
through the 800 ohm winding of the MPB relay, operating the MPB relay® 'The 
MPB relay operated, looks through its 1200 'ohm winding and make contact to 
ground . on the MPB, key. The operation of the BS-3 relay causes the incoming 
elevator to move up to the next terminal as described In paragraph 43® The 
operation of the MPB relay prevents the re-operation of the BS-3 relay should 
the terminals test busy and operate the PB relay. When the MPB 'key is re- 
leased, the automatic test proceeds if the final selector circuit is idle, or 
the test circuit waits until the final selector circuit becomes idle. The 
release of the .MPB key releases ..the.- MPB to lay. If it is desired to -step by 
the second busy final selector circuit, the MPB key is re-operated, causing 
the circuit to function as just described and step the incoming elevator to the 


— 
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next set of terminals. Should the operation of the MPB key step the incoming 
elevator from the last terminals of the group to the overflow terminals* the S 
relay operates, moving the 10 switch to the next even numbered terminal , The 
Z relay'operated, lock3 through its make contact to ground on the make contact 
of the RS~4 relay. Upon the release of the RS-4 relay, the Z relay releases, 
advancing the 10 switch to the odd terminal. From this point, the circuit 
functions as described under paragraph 45, advancing the incoming elevator to 
the first terminal of the next group* When the overflow terminal happens to 
be the last of the series of groups to be tested, the incoming elevator is re- 
turned to normal in the manner as described under paragraph 47, The test then 
proceeds on another incoming elevator which is used to continue the automatic 
test, 

TO STOP AUTOMATIC TE3T 

67, The release of the ST and TEA. keys release the ST relay, but the 
test circuit does not cease to function until the te3t being made at the time 
of the key release is completed. At the completion of the particular test the 
RS-3 relay operates and advances the P.-4 switch out of position 1S« ground on 
the break’ contact of the ST key, upper inner contact of cam I' (H-4) advances 
the switch to position 18, The same ground advances the R-2 switch to posi- 
tion 8 through the lower inner contact of cam B, From this point on the incom- 
ing elevator and this circuit are restored to normal as described under para- 
graph 47 . 
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CIRCUIT REqUIRBiENTS 

OPERATE NON-OPERATE RELEASE 

Armature gap ,013" to *014". Test ,009 amp. 

Contact gap ,003" to .004". Readj. .0092 amp. 

Test ,010 amp. 

Readj, .0098 amp. 

MECHANICAL REQUIREMENTS 

(a) Armature gap ,018 inch to ,021 inch. 

(b) Contact gap .004 inch to .005 inch. 

(c) The retractile spring tension shall be adjusted by bending the 
stationary lug on the relay frame and not by bendin g the lug on 
the armature. In making this adjustment, the stationary lug 
3hall not be bent to an angle greater th3n 45 degrees from 
the vertical. 


ELECTRICAL REQUIREMENTS 

Test *0152 amp. Test ,0238 amp. 

Readj, .0148 amp, Readj. .0142 amp. 

MECHANICAL REQUIREMENTS 

(a) Armature gap ,018 inch to ,021 inch, 

(b) Contact gap ,004 Inch to ,005 inch, 

(c) The retractile spring tension shall be adjusted by bending the 
stationary lug on the relay frame and not by bending the lug 
on the armature. In making thi3 adjustment, the stationary 
lug shall not be bent to an angle greater than 45 degrees from 
the vertical. 

ELE0TR1 C AT, REQUmBlEMPS 

Through relay winding? 

Readj, . .0222 amp. 

Through parallel 
combinations 
Test s02J6 amp, 

Readj , ,0224 amp 0 

MS CH AMIG Ah BEQUIHB/.ENTS 

(a) Armature gap .018 Inch to .022. Inch, 

(bj Contact, gap. ,004 inch to ,005 inch, 

(c) The retractile soring tension shall be adjusted by bending the 
stationary lug on the relay frame and not by ben ding the lug on 
the armature. In making this adjustment, the stationary lug 
•shall not be bent to an angle greater than 45 degrees from the 
vertical. 


Through relay winding: 
Readj. ,- .0213 amp. 
Through parallel 
combinations 
Test ,0244 amp, 
Re3dj. ,0236 amp. 
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• CIR CUIT RE QUIREMENT • 


OPERATE . RDF-OP SR ATE RELEASE 

elect ric al requi rements 


200-S 
( Cont 'd ) 

Test 
Read j . 

,0152 amp. 

,0146 amp* 

Test 
Readj , 

,0138 amp, 
.0142 amp. 



B?6 

(10) 

Test 
Read j . 

,032 amp, 

,018 amp. 



Test 
Re-td.i . 

eC02 amp, 
.006 amp. 

E380 

Cwl 

Test , 
Redd j , 

,027 amp. 

,009 amp. 



Test 

Read,). 

.0005 amp. 
.001 amp. 

E429 

(3) 

Test 

Readj. 

.019 amp. 

.016 amp. 

Test ' 
Readj. 

.0095 amp. 

.010 amp. 



B443 

(SUB) 

Test 

Readj, 

.027 amp. 

.021 amp. 



Test 

Readj. 

,0076 amp. 
.003 am p. 

E458 

(TF-I ) 

Test 

Read;). 

.027 amp. 

,011 amp. 



Test 

Readj, 

,0008 amp, 
,0015 amp. 

E462 

(BB) 

Test 

Readj, 

,010 amp. 

,007 amp. 



Test 
Read j. 

,0.004 amp. 

' ,0008 amp. 

E5C2 

(BN) 

(TH) 

Test 

Readj. 

.029 amp. 

.0 14 amp. 



Test 
Readj , 

.001 amp, 
♦002 amp. 

E528 

(RS-3) 

Test 

Readj, 

,022 alma, 

,021 amp. 

Test 

Readj, 

.010 amp, 

.Oil amp. 



E530 

(BB-1 ) 

Test 
Readj » 

c017 ' ampo 

,013 amp. 



Test 

Readj, 

,001 amp. 
.002 amp. 

E547 

(TI) 

Outer 
Winding 
400 ohms 

Test 

Readj. 

,007 amp. 

.046 amp. ' * '•* 

Test 

Readj. 

.029 amp. 
.031 amp. 



Inner 
Winding 
SOO ohms 

Te3t 

.025 amp. 





E573 

(VT) 

Test 

Readj. 

.018 amp. 

,014 amp. 



Tost. 

Readj. 

,015 amp. 
,003 amp. 


